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* A foundational concept used in developing model parameterizations is the
existent relationships between the parameterized processes (e.g.,
convection) and the (resolved) local large-scale environment (e.g., wind
shear, CAPE)

Single column model, initialized forecast, and nudging have been useful
frameworks for constraining the large-scale environment for model
development and evaluation

However poor precipitation prediction skill is often a result of poor
simulation or prediction of: (1) local large-scale environment related to
remote tele-connected processes and (2) local feedback processes that
amplify the errors

These two factors also provide sources of precipitation predictability so
their poor representations in models also limit precipitation prediction skill
Diagnostics and metrics of precipitation should include:
= Relationships between local large-scale environment and remote factors
= Metrics of surface-atmosphere and precipitation-circulation feedbacks
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Soil moisture-precipitation feedback as an amplifier of
pacfic  Precipitation error and limits of precipitation predictability
Northwest

NATIONAL LABORATORY Models that simulate fewer / weaker MCSs in early warm season may have larger biases in
simulating summer precipitation by breaking the soil moisture-precipitation feedback
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Precipitation-circulation feedback as an amplifier of

Pacific precipitation error and limits of precipitation predictability
Northwest
AATONAL SRR Long-lived MCSs produce a midlevel circulation anomaly in response to the latent heating that

strengthens the environmental trough and maintains the MCSs — latent heating profile is
sensitive to cloud microphysics

Interactions between MCSs and their large-scale environment
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Teleconnection between MCS large-scale environment and

Pacific remote circulation features contributes to MCS biases
Northwest
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MCS large-scale environments simulated with much lower
frequency compared to observations
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Double ITCZ bias increases future winter wetting trends in US

Pacific Southwest and contributes to uncertainty in future projections
Northwest
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Models with larger double-ITCZ increase precipitation in central
Pacific more, which strengthens the westerly jet and Aleutian low,

Significant correlation between present-day increasing winter precipitation in southwestern US
double-ITCZ and future precipitation changes in
US Southwest and Mediterranean Basin

(a) PreC|p|tat|on change (b) 500- 200hPa air temperature change

0 60E 120E 180 120W 60W 0

60E 120E 180

__ e

-03 -02 -01 0
(d) SLP & 850hPa wind change
MR R

-0.25 -0.15 -005 0.1 02 03

(c) 200hPa zonal wmd change
80N

60N '
40N
20N

20S
408
60S
80S

0 60E 120E 180 120W 60W 0 0 60E 120E 180 120W 60W 0

-12 08 -04 0 04 08 12 ) 7 -12 08 -04 0 04 08 12

Dong, L., L.R. Leung, J. Lu, and F. Song. 2020. “Double-ITCZ as an Emergent Constraint

for Future Precipitation Over Mediterranean Climate Regions in the North
Hemisphere.” Geophys. Res. Lett., submitted




